SUMMARY A 3 year old boy developed an unusually mild form of glycogen storage disease type IV. Metabolic investigations showed severe abnormalities of fatty acid and carnitine metabolism. A muscle carnitine deficiency was found. Treatment with Lcarnitine orally led to a notable improvement in muscle strength.
The patient was first seen at the age of 16 months with hepatosplenomegaly and hypotonia. The liver was 4 cm and the spleen 2 cm below the costal margin. Mental development was normal but motor development was severely retarded. Tendon reflexes were weak. Hypotonia was generalised but most pronounced in the legs. The child could not sit unsupported and could not stand up or walk. Computed tomography of the brain, electromyography, electrocardiography, and echocardiography all yielded normal results. Laboratory tests showed mild liver dysfunction (serum glutamic oxaloacetic transaminase activity 186 U/l and serum glutamic pyruvic transaminase activity 67 U/l). Low free and total plasma carnitine concentrations were found (table) . Results of other laboratory tests were normal. No evidence of a metabolic disorder was found. Liver and muscle biopsy specimens were taken. In the liver micronodular and macronodular cirrhosis was found; periodic acid Schiff positive material which was fairly resistant to diastase was present in the hepatocytes. Electron microscopic studies showed abnormal glycogen deposits in the cytoplasm. In the muscle only mild non-specific changes were seen, but no abnormal accumulation of glycogen was found.
The combination of the clinical findings of hepatosplenomegaly and disturbed muscle function and the histological finding of glycogen storage in the liver led to a diagnosis of glycogen storage disease type IV, which was confirmed by the finding of a branching enzyme deficiency in white cells (0.5 nmol glucose-l-phosphate/min/mg; control value (n=3) 237-355) and in cultured fibroblasts (58 nmol glucose-l-phosphate/min/mg; control value (n=9) 490-1300).
At the age of 22 months high concentrations of ketone bodies and dicarboxylic acids were found in a 
